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STUDIES OF RESPIRATORY AIR FLOW 
IV. RESISTANCE TO AiR FLtow THROUGH ANESTHESIA APPARATUS 


DONALD F. PROCTOR 
The Division of Anesthesiology, Department of Surgery, The Johns Hopkins University 
School of Medicine and Hospital 
Received for publication August 30, 1954 


Most patients receiving general anesthesia must breathe through one or 
more items of anesthesia equipment. Each of these items of equipment con- 
stitutes an addition to that resistance to respiratory air flow which is provided 
by the patient’s own airways. The purpose of this paper is to report some 
measurements of these added resistances, and speculate on the significance 
they may have for the clinical anesthetist. 

The method employed for measuring the pressure gradients required to pro- 
duce various air flows through anesthesia apparatus is illustrated in Figure 1. 
This method differs from that employed by Dr. Louis Orkin (1); but a com- 
parison of our findings with those obtained by his group shows a nice agree- 
ment. 

In interpreting the data obtained it is essential to know what air flows are 
required for adequate pulmonary ventilation during anesthesia. Figure 2 shows 
the pneumotachogram of a normal resting adult, of a four year old child, of a 
year old baby, and of a new born infant. These typify resting breathing patterns 
in normal awake humans (2, 3). The resting adult employs peak air flows be- 
tween 20 and 30 liters per minute. Occasionally one finds a normal adult in 
whom the peaks do not exceed 10 liters per minute. The newborn infant, when 
at rest, reaches peaks of from 1 to 4 liters per minute. By one year of age these 
peaks have risen to 5 to 10 liters per minute, and the four or five year old is 
already employing peak air flows at rest approaching those found in the adult. 

Although we have no accurate method of measuring the resistance of the 
respiratory airways the evidence available indicates that a gradient of 2 to 3 
cm. H,O pressure between alveolus and ambient air suffices to produce such 
flows in the normal adult (4, 5). The airways of the child or infant are smaller; 
but, for their proportionately lower flows, the pressure gradients required are in 
the same range as those found in the adult. 

During spontaneous breathing in surgical anesthesia the adult’s air flow 
patterns are quite similar to those when he is awake (6). It is likely that the 
same is true of the child or infant. Under these circumstances, (spontaneous 
breathing during general anesthesia), peak pressure gradients of about 2 cm 
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Fic. 1. Air is blown into tube at left passing thence through the anesthesia apparatus (A) 
(in this instance a length of corrugated tubing), the second tube and rotameter type flow 
meter (R). Side arms of T tubes (T) are connected to either side of water manometer (M). 
The distance from side arm to either end of the T tube is 5 times the diameter of the tube. 
The opening from the side arm into the T tube is 0.5 mm. in diameter. Resistance of the T 
tubes and adapters to equipment is measured separately and deducted from total resistance 
indicated by reading on water manometer for various flows measured by rotameter. 
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Fic. 2. Pneumotachogram from resting normal adult (A), 2 hour old infant (B), 13 month 
old child (C), and 434 year old (D). 


H;0 will suffice to produce adequate peak air flows through the patient’s own 
airways. 

When one assists or controls respirations during anesthesia (Fig. 3) there is a 
change in the air flow pattern and the peak velocities become 2 to 5 times 
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Fic. 3. Above. Resting pneumotachogram obtained just before induction of anesthesia. 
Peak velocities are about 25 liters per minute. Below. The same patient during assisted respi- 
ration. Peaks are now about 100 liters per minute in inspiration and 75 liters per minute in 
expiration. Note the change in pattern of air flow during assists. 


greater. Under these circumstances, (peak flows of 70 to 100 liters per minute), 
the pressure gradients required to produce such peak flows will be 3 to 6 times 
greater, or about 6 to 12 cm. H,0. 

When respirations are being assisted or controlled by a device producing 
positive pressure at the mouth during inspiration and negative pressure during 
expiration, such pressures can be set to overcome any reasonable degree of 
added resistance in the airways. When only intermittent positive pressure is 
being employed this is true only in inspiration; and the forces producing the 
higher pressure gradient for the greater expiratory flows must originate in the 
patient. In most instances the source for this added force will be the elastic 
recoil from the preceding inspiration; but it is conceivable that in some in- 
stances active expiratory effort might be required. 

In studying the charts of our data it would be well to keep three particularly 
significant air flows in mind: 10 liters per minute (a flow not likely to be ex- 
ceeded in infants), 30 liters per minute (a flow not likely to be exceeded in the 
resting adult), and 100 liters per minute (a flow not likely to be exceeded during 
artificial augmentation of pulmonary ventilation). 

The points worthy of special note are: 

1. The difference of 11 cm. H,O between the pressures required to produce 
flows of 100 liters per minute through the endotracheal tubes with 0.75 and 
1.0 cm. inside diameter (Fig. 4). 

2. The difference of 8 cm. H,O between the pressures required to produce 
flows of 100 liters per minute through the curved catheter adapters of 0.7 
and 1.0 cm. inside diameter (Fig. 5). 

3. The fact that to and fro canisters loaded with soda lime offer very little 
resistance to high air flows (Fig. 6). 

4. The McKesson tubing with large internal diameter offers significantly 
less resistance to air flow than the other three tested (Fig. 8). 
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Fic. 4. These measurements were made on standard rubber endotracheal tubes. I.D. 
stands for internal diameter and L. for length. The closer the lines are to the horizontal the 
lower is the resistance of the apparatus. 

Fic. 5. Note that when one is dealing with children the smaller adapters offer very high 
resistance. In children especially the largest possible adapter should be forced into the endo- 
tracheal tube, or an adapter made to fit around the tube. 
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Fic. 6. Note that in the range of velocities employed in the appropriate age groups the To 
and Fro cannisters offer very little resistance. These measurements were made with cannis- 
ters packed with soda lime. 

Fic. 7. There is very little difference between the resistance of the two most commonly 
used chimney pieces, the Heidbrink (H) and the Foregger (F). 
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H INS. VALVE 

H EXP VALVE +CANNISTER 
F INS. VALVE 

e~e F EXP VALVE «CANNISTER 


CMS. H,0 


CIRCLE VALVES 


FLOW-LITERS PER MINUTE FLOW- UTERS PER MINUTE 
Fic. 8 Fic. 9 
Fic. 8. The dimensions of these tubes were as follows: McKesson (M) 81.5 cm. long, 2.5 
cm. inside diameter; Connell Spiral (C.S.) 88 cm. long, 2.2 cm. inside diameter; Heidbrink 
(H) 83 cm. long, 2.1 cm. inside diameter; Foregger (F) 78 cm. long, 2.2 cm. inside diameter. 
Fic. 9. The difference between the two inspiratory valves is significantly large. 


TOTAL H. 
eo TOTAL F. 


STANDARD CIRCLE 
FILTERS 


Fic. 10. These measurements are for the total circle. Resistance to either inspiration or 
expiration would be approximately half of that shown in chart. Note that, whereas at 30-40 
liters per minute there is little difference (0.5 cms. H,O), at velocities employed during con- 
trol (90-100 liters per minute) the difference is great (4.5 cms. H,O). Again the symbol H 
stands for Heidbrink and F for Foregger. 


5. The valves in the two types of circles account for nearly half the resistance 
of the entire circle; and, in the type of Foregger circle studied, they offer as 
much resistance to air flow as an endotracheal tube of 1.0 cm. inside diameter 
(Figs. 7-10). 
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Fic. 11. Pressure difference on the vertical coordinate for indicated flow velocities through 
standard non-rebreathing valve. 
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Fic. 12. Top. Above is the pneumotachogram; and, below, barely perceptible, the fluctua- Sp 
tions in mouth pressure. Bottom. Note the fluctuations in pressure between 2 and 6 cms. Ww 
H,0 positive. Flows are in liters per minute. te 
6. The opening characteristics of some non-rebreathing valves result in vs 
higher pressure gradients for flows of 300 ccs per minute than for 3000 ccs per " 
minute (Fig. 11). 

The data shown in the Figures 4-11 were all obtained by measuring pressure 
gradients producing various but steady flows. The gradients accompanying it 
fluctuating flows were obtained by having a normal awake adult breathe B 
through standard combinations of apparatus and are recorded in Figures 12 sl 


and 13. The mouth pressure fluctuations accompanying varying flow velocities 
agree well with those indicated on the charts. In the lower portion of Figure 12 
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Fic. 13. The thick segments of the pneumotachogram line indicate the “sticking” of the 


valve. Note on the left the higher pressures with lower flows before valve became fully 
opened. 


note that mouth pressures are continually positive when the anesthesia bag 
is distended by high gas flows even with the pop-off half open. 

Some of the combinations of items of anesthesia apparatus in common use 
are listed in Table I with the pressure one would expect to find necessary for the 
production of the indicated flows through them. 

It is evident from these data that the airways of various items of anesthesia 
equipment in common use may double that resistance to air flow provided by 
the patient’s own airways. It is also evident that the gradients of pressure re- 
quired to produce given air flows through grossly similar pieces of apparatus 
may differ widely. Although these differences amount to only a few milli- 
meters of water pressure at low flows they become much greater at higher flows 
such as those employed during controlled respiration. 

Cain and Otis (7) and Silverman, eé al. (8) have studied the effects of added 
resistance to breathing upon the awake normal adult subject. Using various 
resistances requiring pressure gradients up to 0.57 cm. H;O to produce a flow 
of 1 liter per minute, they have noted changes in air flow pattern, reductions in 
peak air flows, reductions in respiratory minute volume, prolongation of in- 
spiratory and especially expiratory time, increases in the work of breathing 
with consequent increases in minute oxygen consumption, increases in expira- 
tory reserve, increases in alveolar p CO:, decreases in alveolar p Oo, changes in 
cardiac output (as measured by the ballistocardiograph), and subjective dis- 
comfort on the part of the subject especially when the added resistance was to 
expiration. 

The degree to which these changes were found varied widely with the sever- 
ity of the resistance. With resistances slight enough to require only 0.1 cm. 
H,0O pressure gradient to produce 1 liter per minute flow the changes were so 
slight as to be probably physiologically insignificant. 

Whether the changes found to be associated with added resistances would 
also be found in the anesthetized subject, or whether in fact they might be in- 
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TABLE I 
Resistance of Standard Anesthesia Set-ups 


Pressure Difference (Cm. HO) to Produce 
Items of Equi ‘ Flows (Liters per Minute) of 


100 L/min. 


Endotracheal tube #40 (1.0 cm. 
inside diameter) 

Large curved catheter adapter 

Heidbrink circle (Expiratory Half) 


Total 


Endotracheal tube #40 (1.0 cm. 
inside diameter) 

Large curved catheter adapter 

Large to and fro cannister (filled 
with soda lime) 


Total 


Endotracheal tube (0.5 cm. inside 


Small curved catheter adapter 
Digby leigh non-rebreathing valve 


Total 


Endotracheal tube (0.5 cm. inside 
diameter) 

Small curved catheter adapter 

To and fro cannister infant (filled 
with soda lime) 


Total 


creased in degree during anesthesia is not as yet known. Until the effects of 
added resistance to breathing during anesthesia have been measured it would 
seem wise for the anesthetist to know what resistances standard items of equip- 
ment offer to air flow and, employ, as far as possible, those items offering the 
least resistance. 

From such studies of awake normal adults (7, 8) one would expect that vary- 
ing degrees of physiological change would result from added resistances re- 
quiring from 0.1 cm. H;O to 0.5 cm. HO per liter per minute flow. The added 
resistances reported above for equipment employed for adults, fall below the 
smallest of these values and range roughly from 0.04 to 0.05 cm. HO pressure 
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per liter per minute flow. Because of the turbulence which develops in these 
types of airways the ratio of pressure gradient to unit of flow is greater at higher 
flows and at 100 liters per minute the range is about 0.06 to 0.09 cm. H,0 per 
liter per minute flow. 

The evidence at present available does not indicate that added resistances of 
this order will produce significant changes in the normal adult. What effect 
they may have in conjunction with the employment of anesthetic drugs, or in 
patients with pulmonary disease, or in infants or children remains to be studied. 

It should be pointed out that the employment of too small endotracheal 
tubes, improper adapters, etc. could easily raise the added resistance to a value 
within the range found to produce significant effects in the normal awake adult. 
Thus if in the first system listed in Table I a # 36 endotracheal tube were sub- 
stituted for the #40, a correspondingly smaller adapter employed and the 
Foregger Circle substituted for the Heidbrink the resistance would rise from 
0.055 to 0.12 cm. H;0 per liter per minute flow. 

Further investigations of this problem should be aimed at: 

1. The development of anesthesia apparatus offering minimal added re- 
sistance to respiratory air flow; 

2. The study of the effect of added resistances to air flow upon the char- 
acteristics and the adequacy of pulmonary ventilation during anesthesia; 
and 

3. The determination of whether or not altered patterns of intrapulmonary 
pressure occasioned by such added resistances may in turn influence the flow of 
blood through the vessels in the thorax. 


SUMMARY 


1. The added resistance to respiratory air flow offered by various items of 
anesthesia apparatus has been measured. For equipment employed in adults 
the resistance was found to be 0.04 to 0.05 cm. HO pressure per liter per minute 
flow at low flows. Resistance increases at high flows due to turbulence in the air 
stream. Resistance of the smaller airways of apparatus employed for infants 
and children is proportionately greater. 

2. From data available regarding effects of added resistance to breathing in 
normal awake adults, the resistance offered by properly selected anesthesia ap- 
paratus should be insufficient for the production of significant physiological 
changes. 
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THE RISE AND FALL OF SUSPENSION OPERATIONS 
FOR UTERINE RETRODISPLACEMENT* 


C. FREDERIC FLUHMANNT 
The Department of Obstetrics and Gynecology, Stanford University School of Medicine, 
San Francisco, California 


Received for publication September 14, 1954 


The history of medicine is replete with examples of misconceptions of disease 
which led to erroneous methods of diagnosis and treatment and eventually 
gave way to more correct interpretations and efficient therapeutic procedures. 
A prominent place among these is held by the concepts attending the recog- 
nition of retrodisplacement of the uterus and its surgical correction. These 
views played an important role in gynecologic practice for two and a half cen- 
turies and were responsible for countless meddlesome interventions, finally 
yielding not simply to demonstrations of their worthlessness but to the im- 
proved general medical advances of recent years. 

The beliefs of our oldest medical writers were mainly based on observations 
of animals, and although they may have recognized retroversion of the uterus 
they had little to say about its importance. Among the writings of Hippocrates 
there is reference to a condition which might have meant retrodisplacement, 
and in a sixth century translation of his works Aetius described “reclination”’ 
of the uterus (1). The subject was ignored by subsequent authors, except for a 
vague reference by Ambroise Paré (2), until the eighteenth century. 

During the eighteenth century there was an occasional mention of ‘‘retro- 
flexion in vacuity” in the non-pregnant but it was thought to be of the great- 
est rarity. According to Churchill (3) retrodisplacement became identified as 
an obstetrical complication and was known to Desgranges (1715) and Grégoire 
(1746) in France. The first detailed account was given by William Hunter in 
1774, (3a) and several illustrations in his Anatomy of the Human Pregnant 
Uterus show “the circumstances of a retroverted womb in a pregnancy during 
the fifth month.” His attention had been directed to this condition when he was 
called in consultation by a Mr. Wall who had made a correct diagnosis based on 
instructions previously received from Grégoire. The account is that Hunter 
upon examination 


“found the relative state of the parts to be that... described. On raising the tumor, the 
urine dribbled away. Dr. Hunter endeavored to restore the uterus to its natural situation, 
but failed; there was obstinate constipation; and in a few days the patient died. On examina- 
tion after death, the bladder was found distended, the cervix uteri was turned upwards and 


* Presented at the Iowa-Nebraska Medical Assembly, Council Bluffs, Iowa, May 17, 
1954. 
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forwards against the symphysis pubis, and the fundus had fallen downwards and backwards 
into the hollow of the sacrum, where it was impacted as to be with difficulty dislodged”’ (3). 


The retrodisplaced uterus was considered during the eighteenth century an 
acute complication of pregnancy occurring during or after the fourth month, 
and was of a serious nature often leading to death. It called for forcible meth- 
ods of replacement which in turn frequently proved fatal, chiefly because of 
accidents to the bladder. 

Denman (4) in 1782 differentiated between retroversion and retroflexion. 
He considered overfilling of the bladder as the most important cause and re- 
peated catheterization the essential feature of treatment. Kelly (5) found that 
the first case report in this country “was presented in 1806 by Dr. Holyoke of 
Salem, Massachusetts.” 


THE “PESSARY PERIOD” 


The interval called the “pessary period’ by Dr. Howard A. Kelly (5) 
began early in the nineteenth century and lasted until 1881. During this 
time the existence of uterine retrodisplacements was recognized in the non- 
pregnant woman. At first a seemingly very rare entity it was eventually con- 
sidered an every-day occurrence and acquired various designations such as 
inflexion, deviation, and dislocation. Osiander (6) of Géttingen described four 
cases in 1808, and in 1835 Velpeau (7) reported fifteen instances. The chief 
concern was one of diagnosis and differentiation from tumors and inflammatory 
lesions. Many methods of replacing the uterus were described and numerous 
mechanical supports were invented. The only operative approach consisted 
of applying caustics to produce adhesions between the cervix and the posterior 
vaginal wall but such measures were recognized as insufficient for the purpose. 
Nauche (8) stated in 1829 that retrodisplacements in the non-pregnant usually 
existed without any symptoms, and it was unfortunate that his teachings 
were not accepted. As time went on more and more symptoms were attributed 
to this condition until by 1857 Churchill (3) could list an imposing array of 
clinical manifestations—greater flow of the menses, pelvic engorgement 
(“catarrhal phlegmasia”’), greater tendency to abortion, sensation of depres- 
sion and falling of the womb, pain, difficulty or frequency of urination, dull 
backache, sense of weight in the rectum, pain down the thighs, leucorrhea, 
and interference with general health. Sir James Young Simpson (9) presented 
a dramatic introduction to his lectures on the subject, emphasizing the pains 
in the lower extremities. 


“Gentlemen,” he said, “a patient who came to my house the other day remarked that she 
had come walking, and added that it was the first time she had walked out of doors for three 
years. Such an incident is of not infrequent occurrence. The lady I refer to talked with 
another, with whose sister she was acquainted, and that sister had for about fifteen years 
been unable to walk; and I wish to teach you today what it was that prevented these ladies, 


PHEE SEB 


as il 
no 
wa: 
his 
Sin 
ute 
lun 
“In 
fell 
sev 
On 
= 
va 
if 
phe 
i 
f 
f 
' 
‘ 
f 
bi 


SUSPENSION OPERATIONS FOR UTERINE RETRODISPLACEMENT 61 


as it prevents others, from walking, and to teach you also how you may relieve their symp- 
toms and rectify their malady. 


The reposition of the retrodisplaced uterus was very difficult at times, 
no doubt because of concomitant inflammatory disease, and much ingenuity 
was shown in developing methods for its accomplishment. It is of special 
historical interest that it was while attending such a patient that Dr. J. Marion 
Sims (10) observed that distension of the vagina with air tends to force the 
uterus forward. Subsequently he found the inspiration for his vaginal specu- 
lum and the usage of the lateral position for pelvic examination. 


“In December 1845, a lady was riding on a pony in the suburbs of the city of Montgomery, 
Alabama, where I then resided. It took fright and suddenly jumped from under her—she 
fell, striking her pelvis on the ground. I saw her soon afterwards; her sufferings were very 
severe. Besides the contusions from the fall, she complained of rectal and vesical tenesmus. 
On examination, I found a complete retroversion of the uterus.” 


The replacement was usually attempted manually either on abdomino- 
vaginal examination, or with one finger in the vagina and one in the rectum. 
It was even recommended that the whole hand be passed into the rectum but 
this was generally considered too painful! Many mechanical appliances were 
developed. Simpson’s sound is the one in common usage today for other pur- 
poses, but was employed then by introducing it into the uterine cavity for 
manipulation. Sims (10) produced a modification by adding a hinge at the 


angle of the sound and called his instrument an “elevator.” The sound was 
also employed by passing it into the urinary bladder to manipulate the cer- 
vix. “Sponge tents” or “tangle tents” were conical compressed sponge material 
inserted into the uterus. They dilated as they became moist from normal 
secretions and were preferred for straightening out the retroflexed uterus. 
The “hypogastric belt” was a belt with a large ball placed over the abdomen 
and was used for the relief of symptoms by pressure. 

Many other contraptions were introduced and had their adherents. The 
following instruments and their proponents have been mentioned by Church- 
ill (3). Halpin inserted a bladder or bag into the vagina and distended it with 
an airpump. Favrot used an india rubber bottle in the rectum which also 
could be inflated. The instrument of Bond consisted of two curved blades, 
one for introduction into the vagina and the other into the rectum, with a 
clamp-headed screw and nut to fasten them together. Several “hysterophores”’ 
were invented for the treatment of uterine prolapse, and Detschy’s variety 
was recommended specifically for retrodisplacements. It was a two-bladed 
instrument, somewhat reminiscent of the bivalve speculum, which opened out 
after insertion into the vagina. 

The term “pessary”’ originally was employed for a vehicle containing medi- 
cation for vaginal application. The Hippocratic oath in fact stated that ‘“‘and 
in like manner I will not give to a woman a pessary to produce abortion” (11). 
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By the time of Ambroise Paré, however, various instruments, also called pes- 
saries and made of metal, ivory, wood, or cork were in use to support the pro- 
lapsed uterus (2). In time they were employed for the retrodisplaced uterus 
and many of those invented in the last century such as the Hodge, Meigs, 
Albert Smith, and Simpson are still in vogue. 

Sims (10) described many serious complications resulting from the injudi- 
cious use of pessaries. 


“T have seen cases in which Simpson’s intra-uterine stem had produced very serious results 
such as metroperitonitis. I have seen Hodge’s open lever pessary dig holes in the anterior 
walls of the vagina almost through into the bladder. I have often seen Meigs’ ring-pessary 
cut a sulcus in the posterior cul-de-sac of the vagina deep enough to burrow the finger in. 
I have seen Zwang’s pessary sever the urethra from the neck of the bladder, cutting quite 
down to the vesical membrane, but not through it. I have known one case where the disk of 
a vaginal stem-pessary passed into the cavity of the uterus, and remained incarcerated there 
for several days, with the cervix closely contracted around the stem, till it was removed; and 
I have seen Gariel’s India-rubber bag-pessary inflated till it distended the vagina so enor- 
mously that it seemed to occupy almost the whole of the pelvic cavity; and I have heard of 
other pessaries producing fistulous openings into the rectum and the bladder. But notwith- 
standing all this, I advocate and daily use pessaries in some form or other; because, if I did 
not, I should turn away a multitude of cases without doing anything at all for their relief. 
Pessaries are necessary evils.” 


He had very definite ideas regarding their usage. “I have seen the inside of 


an immense number of vaginas, and I never saw two that were in all particu- 
lars alike.” He felt that the man who is not a mechanic should never trust 
himself to use a pessary, and he fashioned a special one for each patient out of 
“block-tin or gutta-percha softened with a little lead.”’ The patient also was 
taught to remove and insert the instrument, because “‘a pessary is a thing to 
be worn like a glass eye, only when awake.” His classic contributions to the 
study of infertility exerted an influence which is still felt. He divided his ste- 
rility patients into “natural” and “acquired” and found retrodisplacements 
in one-third of each group. He was consequently convinced that an anterior 
position of the uterus was essential for conception. 

Although operative procedures for retrodisplacements were not practiced 
during this period, a number of suggestions were advanced for treating hope- 
less irreducible incarcerations. Among these was that of puncturing the uterus 
to drain the amniotic fluid, the performance of a “gastrotomy”’ to “directly 
seize and replace the uterus,” and the performance of symphysiotomy. How- 
ever, I have not seen reports that such radical measures actually were under- 
taken. 


THE DARK AGES OF OPERATIVE FUROR 
The stage was now set for the approaching days of glory of the pelvic sur- 


geon. Uterine retrodisplacement was firmly established as a pathologic entity 
producing general constitutional disturbances and local functional disorders. 
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It had become the commonest pelvic disease. The retroverted and retroflexed 
uterus was an abnormality requiring immediate correction. 

Alquié (12) drew up a definite plan for shortening the round ligaments by 
drawing them out along the inguinal canals and in November 1840 he sub- 
mitted it to the Académie de Médicine. A special commission deemed the plan 
impractical, but Alquié received a note of commendation for his prudence. 
Deneffe was not so fortunate (12). He obtained permission to perform the 
operation in 1864, but failed to find the round ligaments in spite of opening 
the inguinal canals throughout their whole length. The Belgian Commission 
des Hospices called his chiefs severely to account for permitting experimenta- 
tion on a living woman. 

The 1880’s saw the birth of modern antiseptic and aseptic surgery and 
opportunity came to demonstrate what Howard Kelly called “the fertility 
of the surgical imagination.”’ Two great fields were open to the gynecologist. 
The first was to remove the ovaries as chief causes of pelvic pain. Advocated 
by Battey (13) the operation became known as “batteyising’’ a patient, but 
a serious setback came in 1893 when Williams demonstrated that normal or- 
gans were being excised (14). 

The second great opportunity for demonstrating surgical skill was in the 
operative suspension of the retrodisplaced uterus. It called for ingenuity, no 
tissue was obtained to pass under the critical eye of an inquisitive pathologist, 
and a two weeks’ rest in the hospital almost invariably gave some relief to the 
patient. It was a challenge and our fathers nobly responded. Alexander and 
Adams are credited with originating the first operation for suspending the 
uterus (15). Alexander performed it successfully in December, 1881 and al- 
though Adams’ attempt was not conducted until 1882 and was a failure, he 
won the race for priority in publication. The Alexander-Adams operation 
achieved great popularity. Gynecologists all over the civilized world contended 
for honors and uteri were reinstated into their rightful anterior position by 
the scores and by the hundreds. The round ligaments were shortened through 
the inguinal canals, by laparotomy, and eventually by the pelvioscopic method 
with an endoscope. The fundus was firmly attached to the anterior abdominal 
wall or gently suspended by more delicate means. The round ligaments were 
folded, ligated, plicated, shirred, plaited, planted, transplanted, replanted, 
drawn over, above, and through the broad ligaments and fastened to the back 
of the uterus. The utero-sacral ligaments were shortened, the ovarian liga- 
ments were moulded into supporting shelves. The cervix was fastened to the 
posterior vaginal wall, the fundus to the anterior vaginal wall, and the broad 
ligaments were coaptated. In 1914 Howard Kelly (5) collected records of more 
than 50 different operations designed to correct uterine retrodisplacement, and 
he expected to bring his collection to nearly one hundred. The 1925 edition of 
Crossen’s Operative Gynecology (15) gave 110 modifications, and two years 
later Hadden (16) thought that “any one pathologic condition that can bring 


lS 
ts d 
or J 
ry 
te 
of 
re 
id 
r- 
of 
id 
of. 
of 
st 
of 
as 
to 
ae 3 
e- 
its 
or 
od 
us 
ly 
w- | 
ity ua 
rs. 


64 C. FREDERIC FLUHMANN 


forth over 120 types of operation showed that the principles involved have not 
yet been mastered.” The subject was serious, and no levity must be enter- 
tained. One must not speak of replacing the displaced organ as “gently fold- 
ing its arms behind its back,” and one must not ask “whoever saw a retro- 
displaced uterus ever change its color upon replacement?” And certainly 
“the men who devised and those who have conscientiously employed one or 
more of these 120 types of operative correction certainly cannot be credited 
with doing such work for the sake of fees.”” We also cannot “‘in all cases credit 
the psychic effect along with the improvement.” “Retrodisplacement would 
be a thing unknown if women walked on their hands and feet.” 

There was a veritable orgy of operating for retrodisplacements scarcely 
equalled by the onslaughts on the appendix, the ovaries, and the tonsils. 
John G. Clark (17) related how in 1911 Alexander was asked to perform his 
operation before some visiting surgeons in Liverpool. In reply he said that he 
“had four assistants and that he had sent them into the north, the east, the 
west, and the south of Liverpool, and after an arduous search they had returned 
to him with the report that they had been unable to find one woman in that 
great city who had not had the Alexander operation performed upon her.” 
The number of cases given in the reports are truly appalling, and consist 
not of mere dozens or scores but of many hundreds. Howard Kelly (5) had a 
good start as he began suspending uteri in 1885 and by 1914 he had discontin- 
ued his original operation after doing it between 700 and 800 times “on ac- 
count of the occasional accident.’”’ At a symposium in Philadelphia in 1914 
the score for the various speakers, besides Howard Kelly, was “hundreds of 
cases” for Barton Cooke Hirst (18), 400 for Cragin (19), and 756 for E. E. 
Montgomery (20). Reuben Peterson (21) presented the Fourth Annual David 
Todd Gilliam Memorial Lecture in Cincinnati on November 12, 1928 and 
stated that at the University of Michigan 5, 867 retrodisplaced uteri had been 
noted out of 20,108 patients, and 1,225 were operated upon. He quoted George 
Gray Ward, Woman’s Hospital, New York, as having found that out of 22,625 
gynecologic admissions, 3,357 were treated surgically for uterine retrodisplace- 
ments. The New York Academy of Medicine posted 631 gynecologic operations 
during one month in 1914, and of these 133 were for retrodisplacements and 
prolapse (22). 


THE SCEPTICS 


As with most things in life the doctrines of the operative treatment of the 
retrodisplaced uterus were subjected to the criticisms of “doubting Thomases,” 
and even the protagonists of the pessary faced some opposition. In the 1850’s 
the prominent obstetricians Scanzoni and Charles West expressed their doubts. 
Scanzoni (23) wrote “my decided conviction is that the mechanical treatment 
of this affection of retrodisplacement ... is either useless or positively mis- 
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chievous.” Charles West (24), physician-accoucheur at St. Bartholomew’s 
Hospital in London, believed that the importance of retroflexion had been 
overrated, that in the majority of cases the development of all the symptoms 
of retrodisplacement coincided with the operation or some other coincident 
cause, and that versions and flexions may and often do occur without produc- 
ing considerable local suffering or functional disturbance. While acknowledg- 
ing that mechanical aids do sometimes produce relief he felt that there were 
many objections to their usage. He tried the “uterine supporter” in a few 
cases but gave up its employment and contented himself 


“with a mode of treatment, which, though it seems to promise less, yet almost always affords 
great relief, which, in a large number of instances, quite removes the patient’s sufferings, 
and is not unfrequently followed by the complete rectifications of the position of the womb. 
The principle, indeed, upon which I act in the management of these cases amounts pretty 
much to this; that to the best of my power I take care of the general symptoms, and leave 
the misplacement to take care of itself.” 


At the seventh Kongress der deutschen Gesellschaft fiir Gynaekologie in 
1895, Theilhaber (25) stirred a hornet’s nest. He expressed the opinion that 
the symptoms ascribed to retroversion (backache, abdominal pain, hemorrhage, 
leucorrhea, bladder disturbance, nervousness, dysmenorrhea, and sterility) 
were in reality due to other conditions associated with the retroversion, of 
which the displacement was an accidental accompaniment. His views met with 


a storm of violent opposition, although in time many arose in support of his 
convictions. Retrodisplacements then became classified into congenital, in- 
flammatory, and acquired varieties, but these new ideas were not effective in 
stemming the tide. The number of uterine suspensions increased each year by 
leaps and bounds. 

Although his name is associated with a popular type of operation for retro- 
version J. Montgomery Baldy (26) deplored the increasing number of useless 
operations performed. As early as 1909 he wrote 


“Like the poor, the subject seems to be always with us. There come periods of quiescence in 
its discussion, but nothing, however apparently conclusive, leads us nearer the goal. ... We 
should not discuss ‘the treatment of retrodisplacement’ but the ‘treatment of conditions 
in connection with which retrodisplacements of the uterus occur as an incident’.” 


At the 1914 Philadelphia symposium previously mentioned he felt out of place 
but said a few words informally, some of which were certainly clear enough as 
to his feelings on the matter (27). 


“In my opinion nine-tenths of the operations performed on women for retrodisplacement are 
uncalled for. ... Dr. Cragin is such an old and warm friend that I would hate to tell him 
what I thought of him for doing 200 retrodisplacement operations in a single year... .I 
would like to include in that remark all the speakers of the evening who are sitting on the 
platform with me. ... If you will recall the fact that Dr. Kelly has performed about 1000 
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operations for retrodisplacements before he discovered that the several procedures he was 
following were incompetent, you will wonder with me what in the world became of those 
1000 women. . . . I am sorry to say it, but it looks to me as though the possible number of 
retrodisplacement operations performed in this country is limited only by the number of 
females in existence.” 


At a meeting of homeopaths in New York in 1914 Florence N. Ward (22) 
made a plea for the prevention of post-partal retrodisplacements by substitut- 
ing an active puerperium for the passive methods of keeping the patient in 
bed for from ten days to two weeks after delivery. She described a technic 
developed by a group of obstetricians in Freiburg, Germany, following which 
the patients were allowed to sit up on the second day postpartum, and to get 
out of bed on the third day. They then sat up longer each day and left the 
hospital on the sixth or seventh day. Ward (22) quoted Gauss and Knipe as 
reporting an entire absence of postpartal retrodisplacement in their series of 
cases. This observation is interesting in view of our war experience and the 
modern adoption of early ambulation. 

As late as 1940 the Chicago Gynecological Society heard that “retrover- 
sion of the uterus will probably always be one of the more common gynecologic 
conditions requiring treatment and surgical intervention for the cure of symp- 
toms in some cases’’ (28). In the discussion that followed, N. Sproat Heaney 
(29) emphasized the importance of associated conditions such as cervicitis 
in producing symptoms usually held as due to retroversion, and stated that 
“as my experience in gynecology increases the importance of retroversion as 
an important clinical condition decreases.” And yet his remarks seem to have 
been interpreted as meaning that “if cervical erosion and infection are eradi- 
cated, a retroverted uterus will usually assume a normal anterior position”! 


Atlee (30) in 1947 protested against so-called “acceptable indications” for the treatment 
of retroversion of the uterus. “I have for some time been warning my students against the 
temptation that will beset them after graduation to join with their brethren in doing their 
share of the really atrocious number of useless suspensions at present being done.” From the 
same school came a report by Perlin (31) evaluating suspension operations. The “lack of 
consistency in symptoms cured, or not cured, is so outrageous that we doubt the validity of 
blaming any of them on the retroverted uterus . . . we are left in a state of complete scepti- 
cism with regard to the retroverted uterus as producer of symptoms, and of suspension as a 
cure for such symptoms.” 


DISILLUSIONMENT 


The universal teaching that uterine retrodisplacement represents a pelvic 
abnormality harmful to the patient and must be corrected for her welfare had 
become firmly ingrained in the profession. It was more than just an accepted 
fundamental of practical medicine, but a creed, a dogma, a precept that bore 
no contradiction, handed down from one generation to the next. It was not 
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the fetish of some particular group, but the truth propounded by the high 
priests of obstetrics, gynecology, and general surgery in the most exalted 
shrines. It is no wonder that the cries of the sceptics went unheeded and no 
frontal attack could even dent the fortifications surrounding the principles 
underlying the operative treatment of retroversion and retroflexion. 

However, recent years have seen such a diminution in the number of these 
operations that they have become well-nigh extinct in some hospitals, and it 
becomes necessary to find some explanation for the complete turnabout. 
Although the studies of such groups as the University of Michigan Depart- 
ment of Gynecology and devastating reports such as that of Plass (32) must 
have had some influence, the most effective determent came from within and 
was coincidental with the development of proper and prolonged follow-up 
studies of postoperative patients. A new picture appeared when they were 
examined six months, or one year or longer after operation, or simply as part 
of programs of preventive medicine in healthy women. 

1. The repeated observation that retrodisplacement occurs very frequently 
cast doubt that it must always be a pathologic lesion. It was repeatedly dem- 
onstrated that its incidence in seemingly normal individuals varies from 20 to 
30 per cent of the female population. 

2. The failure of an appreciable number of operative corrections to hold 
the uterus in place became discouraging and the manifold attempts to develop 
satisfactory methods in themselves were evidence of weakness. Gordon K. 
Dickinson (33) in 1928 said ‘There are two kinds of wisdom; one is the wis- 
dom of the operating surgeon who has found a cure in a certain specific method; 
the other is the wisdom of the older man who has tried every method and 
failed in all of them.” 

3. In cases where the uterus was not held anteriorly but returned to its 
former situation many of the patients had been relieved of their symptoms in 
spite of this anatomical failure. 

4. The fact that many “successful” operations did not cure the patients of 
symptoms gave food for thought. In the words of Reuben Peterson (21), 
“they came back again and again complaining that they still had backache, 
pain in the groins and legs, and could not see that they were any better in 
spite of this operation and its expense, even though they were assured that 
now their uteri were in perfectly normal position.” 

5. A small but appreciable number of patients developed serious postopera- 
tive complications, notably difficulties during subsequent pregnancies and 
intestinal obstruction, and the immediate mortality in some cases ran as high 
as one per cent. It seemed a high price to pay for trying to put the uterus up 
where the gynecologist said it ought to be. 

However, the most vital deterrent was seen in the general progress of medi- 
cine which contributed to the understanding and proper treatment of condi- 
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tions for which the over-worked concept of pathologic retrodisplacement had 
been held responsible. The most notable of these advances were seen in six 
categories. 

1. The physiology of the menstrual cycle and its endocrine control, yielding 
a better understanding of disorders such as menorrhagia. 

2. The elaboration of sounder surgical principles in caring for pelvic lesions 
such as erosions and infections of the cervix uteri, and chronic parametritis. 

3. Improved pre- and postnatal care in obstetrics. The contribution of 
Plass (32) was probably very influential, as he showed that the incidence of 
retrodisplacement added less risk of early abortion than the manipulations of 
the well-meaning obstetrician, and that retrodisplacements are not common 
causes of sterility, rarely produce symptoms of any moment, and are almost 
invariably replaced spontaneously during the first four months of pregnancy. 

4. The intensive study of infertility problems in recent years helped to 
relegate retrodisplacement to a secondary role. The alleged difficulty of in- 
semination, for instance, can be taken care of by simple office procedures and 
do not call for a meddlesome laparotomy. 

5. The development of sulfa drugs and antibiotics lessened the occurrence 
of pelvic infections often associated with retrodisplacement. 

6. Of prime importance has been the improved knowledge of the mechanism 
of low backache and sounder orthopedic care. 


LOSS OF INTEREST 


The gradual loss of interest in the subject is well illustrated by the decreas- 
ing number of articles on retrodisplacements listed in the Cumulative Index. 
In 1916 there were 17 or 11 per cent of articles on “displacements” out of some 
150 titles dealing with the uterus; in 1925 there were 24 or 5.7 per cent out of 
420; in 1940 there were 25 or 4 per cent out of 660; and in 1951 there were 
only seven or 0.8 per cent out of a total of 810 papers listed under “uterus.” 

The progressive diminution from year to year in the number of operations 
designed to suspend the retrodisplaced uterus is well illustrated by the records 
maintained since 1900 at the University of Michigan, first under the guidance 
of Reuben Peterson and subsequently by his successor Norman F. Miller. 
The number of operations for retrodisplacements in 1901 was 47 or 75 per 
cent of 63 cases seen. “From 1901 to 1925, 21 per cent of the patients with 
retroversion were operated upon. But from 1925 to 1928 only 11 per cent were 
corrected surgically. And in 1929, 1930, and 1931 the cases operated on repre- 
sented only 4.7, 1.8, and 0.9 per cent respectively of the cases of retroversion 
seen” (34). The figures for 1932 show an operative incidence of 2 or 0.3 per 
cent out of 585 patients seen, and a personal communication from Dr. Miller 
indicates that these figures have reached even lower levels in subsequent years. 
The experience at Stanford-Lane Hospital reveals a similar decrease in the 
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number of suspension operations. During the five year period from 1926 to 
1930 inclusive there were 167 corrective operations for retrodisplaced uteri 
out of 1,266 clinic and 2,365 (estimated) private gynecologic operations, an 
incidence of 4.6 per cent out of 3,631 cases. In the last five-year period, 1949 
to 1953, however, there were only eight or 0.2 per cent out of 1,310 clinic and 
2,639 private gynecologic operations, a total of 3,949 cases. 

The reports throughout the country present a similar disappearance of this 
operation, and emphasize that it is not necessary for adequate gynecologic 
practice. At the most it occasionally may play a secondary role to other pro- 
cedures such as peritonization of the pelvis, conservative treatment of endo- 
metriosis, correction of certain vascular disorders, and plastic reconstructions 
of the fallopian tubes. The iatest editions of our textbooks continue the habits 
of a lifetime and quote the same old indications, but a much more guarded 
attitude is assumed. It will be interesting to observe if a rediscovery of this 
method of treatment occurs in the years to come, but it does not appear to be 
a likely threat. 
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INTRODUCTION 


In the eighty-odd years since the introduction of chloral hydrate as an 
hypnotic by Liebreich (1), a great number of drugs of varying chemical nature 
have been used for their alleged hypnotic properties. In the decade of the 
twenties, hundreds of barbituric acid derivatives were prepared and many of 
these introduced into therapy, each new one being hailed as markedly superior 
to its predecessors. However, one fails to find any controlled study to determine 
1) whether or not a particular drug in the recommended dose possessed any 
hypnotic property and 2) the relative hypnotic value of two or more drugs, 
until the investigation recently reported by Lasagna (2). This investigation 
compared the relative efficacy of chloral hydrate, pentobarbital, methylpara- 
fynol (Dormison) and a placebo in a group of patients hospitalized immediately 
prior to elective surgical operations. 

The recent characterization of certain pharmacological properties of chloral 
hydrate and trichloroethanol indicates that the central nervous system depres- 
sion following the administration of either drug is due solely to the trichloro- 
ethanol present in the organism. Both compounds are absorbed from the gas- 
trointestinal tract promptly and apparently completely. However, the fact 
that inactive trichloroacetic acid forms rapidly from chloral hydrate during 
its period of absorption and not from trichloroethanol suggests that trichloro- 
ethanol would be a more potent and consistent hypnotic agent (3). 

The present trials represent an attempt to compare the hypnotic efficacy of 
chloral hydrate and trichloroethanol with a placebo. Studies were conducted 
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by three groups of investigators at three different hospitals. In two of the 
groups, a two-phase study was done; the first phase with the drugs in thick- 
walled gelatin capsules, the second with the drugs in solution. In the third 
institution, capsules only were used. 

In the first phase of the study, conducted at all three institutions, chloral 
hydrate and trichloroethanol were administered in indistinguishable gelatin 
capsules containing 0.5 gm. each. Polyethylene glycol-400 was employed as the 
vehicle. The individual dose in all instances was 1 gm. The placebo, containing 
only the vehicle, was similar in appearance. During the second phase of the 
study, the medications were prepared daily as one per cent (w/v) aqueous 
solutions, a small amount (1 part in 250) of aromatic fluid extract of eriodictyon 
being employed to mask the drugs and constitute a placebo. The individual dose 
was, as before, 1 gm. (100 ml. of solution) in the Johns Hopkins Study, but in 
the St. Louis Study 1 gram of chloral hydrate and 0.9 gram of trichloroethanol 
were given?. 

The plans of the three studies and the results obtained are given below by the 
three groups of investigators. Each group has assessed its own study and at- 
tempted to point out the significance of the results. In the final discussion, an 
attempt has been made to assess what has been learned from the three studies 
and to point out some of the difficulties encountered in this type of investi- 
gation. 
I. STUDIES AT THE JOHNS HOPKINS UNIVERSITY SCHOOL OF MEDICINE 


At the Johns Hopkins Hospital an attempt was made to compare the hyp- 
notic potency of chloral hydrate, trichloroethanol and a placebo under the 
conditions which obtained on the open medical wards. A trial group was made 
up nightly by one of us (A. H. O.) from those patients who were adjudged by 
the attending medical personnel to be in need of an hypnotic. As a group these 
were general medical patients who represented diverse disease entities but none 
was acutely ill or debilitated by prolonged illness. Observations were confined 
to the 16-bed open wards in an effort to compare the agents each night under 
similar circumstances. Patients receiving other central nervous system depres- 
sants were excluded from the study as were those whose sleep was disturbed 
by an especial examination or treatment procedure. 

The medications were given according to a code which was changed daily by 
a person (E. K. M.) apart from the experimental situation. Thus, the individual 
actually involved in assigning and assessing the drugs had no knowledge of 
their identity until all observations were concluded. 

All preparations were used each night and assigned in rotation according to 
their code letter until the trial group had been constituted. The frequency with 

2 We wish to thank the Medical Department of E. R. Squibb and Sons for furnishing the 
drugs in capsules and the bulk drugs used in solution. 
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which a given individual might receive chloral hydrate, trichloroethanol or the 
placebo during the total number of nights he was studied was left to chance 
alone. 

The actual administration of the drugs was completed by the ward nurse at 
9 P.M., when according to the clinic routine hypnotics are given and lights 
are extinguished. All patients were told they were receiving medication to 
“help them sleep’”’. 

During the period of induction of sleep the surroundings on each ward were 
judged by one of us (A. H. O.) to be either quiet, moderately noisy, or noisy. 
Further, each individual under consideration was observed by the same person 
one hour following administration of the drug and noted to be asleep or awake 
(objective induction). 

Any person remaining awake for the 2-hour period immediately following 
administration of the drug was considered a failure and further medication was 
permitted if the ward personnel advised it. 

On the following morning each patient was interviewed by the same observer 
and asked simply, ‘How did you sleep last night?”. If necessary, two further 
questions were posed: “How long did it take you to fall asleep?” (subjective 
induction) and ‘‘When did you wake up?” (subjective duration). Induction 
of sleep within the first hour was recorded as a success. A duration of sleep less 
than 6 hours was considered a failure. Some of the patients under observation 
had their temperatures taken at 2 A.M. Unless they mentioned this as 
having disturbed their sleep in reply to the last question, the occurrence was 
ignored. 

Queries concerning the occurrence of “side-effects” (headache, nausea, 
“hang-over” etc.) or inviting a comparison of one night’s sleeping experiences 
with another were not formulated. However, such testimony as arose sponta- 
neously was recorded. 

During the first phase of the study observations were derived from 33 indi- 
viduals who received their medications in thick-walled gelatin capsules. Twenty 
were white and 13 colored; 11 were male and 22 were female. Their ages ranged 
from 15 to 74 years (mean 45) and their weights from 86 to 240 pounds (mean. 
135). Fifty-two trials were obtained with chloral hydrate, 50 with trichloro- 
ethanol and 52 with the placebo. 

During the second phase of the study, 100 trials were concluded with chloral 
hydrate, 99 with trichloroethanol and 98 with the placebo. In all 46 individuals 
received their medications as dilute aqueous solutions. Fifteen were white and 
31 were colored; 20 were males and 26 were females. Their ages ranged from 19 
to 90 years (mean 47) and their weights from 86 to 235 pounds (mean 143). 

At the conclusion of the trials, the number of successes and failures were 
tabulated for each drug and the placebo according to each of the three criteria 
(objective induction, subjective induction and subjective duration). This per- 
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TABLE I 
The Induction and Duration of Sleep Observed following the Administration of Chloral Hydrate, 1 Gm. 
Trichloroethanol, 1 Gm.; and a Placebo 
(Johns Hopkins Hospital) 


No. Trials 


I. Capsules 


37 


* Significantly different from placebo (p < .05) 
t Significantly different from chloral hydrate (p = .05) 


mitted an assessment of the significance of the difference of the three medica- 
tions under each criterion, through a 2 x 3 contingency table using the Chi- 
square test. Under each criterion (i.e. objective induction, etc.) the differences 
between the three medications were too great to be accounted for by chance 
(p < .01). This over-all significance test indicates that the three medications 
are not all producing the same response but it does not establish that each is 
different from the other two. To analyze this, a 2 x 2 table was constructed for 
each possible pair of comparisons. 

During both phases of the study the hypnotic properties of chloral hydrate 
and trichloroethanol were easily distinguished from the placebo; significant 
differences in success rate occurred in all three measurements (objective induc- 
tion, subjective induction and subjective duration). When the medications 
were administered as capsules, there was no clear-cut dissimilarity shown be- 
tween the active drugs. When both drugs were administered as dilute aqueous 
solutions, trichloroethanol appeared significantly more potent than chloral 
hydrate according to both subjective criteria (Table I). 

In addition to the above data, some mention should be made of a few factors 
encountered in the present experimental situation. In testing the difference be- 
tween the medications’ success rates it will be noted that a trial, and not an indi- 
vidual, was considered as the unit of comparison. This seemed justified since 
an inspection of the data revealed no individual who contributed a large num- 
ber of similar responses to any one medication’s score. Further, no significant 
correlation could be demonstrated between the failures observed during either 
phase of the trials and the individual’s age or weight. The number of days that 
a person was under scrutiny bore no relation to the frequency of failures en- 
countered. Relatively noisy conditions seemed to be associated with increased 
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failure rates, especially in the case of the placebo. However, these observations 
were few in number. 

It should be noted that the marked rapidity with which sleep was induced 
(e.g. 5 minutes) following the ingestion of the active drugs in dilute aqueous 
solutions frequently was commented on spontaneously by the subjects them- 
selves though no such comments were registered by those in whom a successful 
induction was achieved with the placebo. Spontaneous mention of an unusually 
restful night’s sleep was encountered less often than remarks concerning induc- 
tion of sleep—in 16 instances following trichloroethanol administration, 4 
following chloral hydrate, and never following placebo administration. Thus, 
the quantal data tabulated above mask to some extent more subtle impressions 
gathered by the observer concurrently. These impressions emphasize the neces- 
sity of keeping the observer ignorant as to which medication any individual 
might have received. 

During the first phase of the study 17 individuals received each of the cap- 
sules at least once and during the second phase 36 persons received each of the 
solutions at least once. The groups of individuals receiving the trial medica- 
tions, whether in capsule or solution, seemed comparable in regard to sex, age, 
weight, duration of hospitalization, and the number of days under our observa- 
tion. Further, the total number of trials observed with each drug and the 
placebo during the entire study seemed to have been conducted under com- 
parable conditions of noise. 

The objective and subjective assessments of the induction of sleep were 
contradictory in approximately 15 per cent of all such observations. In about 
one-half of these instances the observer considered the patient to be sleeping 
one hour following receipt of the medication—an evaluation which was not 
confirmed by the individual in question. 

Throughout the capsule study a few comments concerning “side-effects” 
were volunteered by the subjects. Two persons receiving chloral hydrate 
capsules complained: one of “feeling groggy” the next morning and one of 
nausea “about one hour after the medicine’’. One person receiving trichloro- 
ethanol claimed his recent memory was impaired the morning after. No com- 
plaints were voiced by the placebo group. 

Eight unfavorable remarks were noted during the study with solutions. Two 
complaints of immediate nausea were registered by the chloral hydrate group. 
The trichloroethanol recipients mentioned one instance of vomiting at 7 o’clock 
the next morning, one of “griping pains in the stomach’’, and two of “an un- 
pleasant after taste”. Headache was complained of twice in the placebo group. 

Thus under the circumstances as described, chloral hydrate and trichloro- 
ethanol were shown to possess definite hypnotic actions which were easily 
discernible from those observed following placebo administration. Their 
potency was demonstrated in an increased ability to induce and prolong sleep. 
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According to the subjective estimates, trichloroethanol when administered 
as a 1 per cent aqueous solution seemed to be a significantly more potent and 
more consistent hypnotic agent than chloral hydrate—a fact which was not 
apparent when the medications had previously been given in gelatin capsules. 

We wish to thank Dr. A. M. Harvey and the Staff of the Osler Medical 
Clinic whose kind cooperation made this study possible. We are also indebted 
to Dr. Margaret Merrell for her advice on statistical problems. 


Il, STUDIES AT ST. LOUIS UNIVERSITY SCHOOL OF MEDICINE 


The comparative trial of chloral hydrate, trichloroethanol and a placebo 
was carried out by the St. Louis group on the medical service of Firmin Desloge 
Hospital. The rooms in which the patients stayed contained one, two or three 
patients. All patients admitted to a given portion of the service were included 
in the study, whether thought to require a hypnotic or not, unless they were 
unsuitable because of pain, inability to take medication, or poor cooperation. 
The patients suffered from a variety of diseases. A majority, but not all, of the 
patients were in a convalescent phase of their illness when the trial was under- 
taken. All the patients were white and both males and females were included. 
The age range was 15-79 years. 

Two trials were run. In the first trial the drugs and placebo were in capsules 
and in the second they were in solution. Their appearance and content have 
already been described. The drugs were administered approximately at 9 P.M. 

The experimental design for both trials was identical. Each patient received 
all three agents on consecutive nights. The order in which the drugs were given 
was selected by the use of a table of random numbers, using three different 
sequences, namely XYZ, YZX, and ZXY. The drugs were known to the authors 
only by code letters throughout the experiment. This code was not changed 
throughout the experiment and not consulted until all patients had completed 
the trial and the results had been tabulated. Patients were assigned to the 
randomly chosen sequence by one of the authors. Except for making the ar- 
rangements with the nursing staff for distribution of the medication this ended 
his participation in the experiment. 

The effectiveness of the medication was determined on the following morn- 
ing, using the subjective method only. The procedure described by Lasagna (2) 
was utilized and the interpretations were the same as his except that “‘uninter- 
rupted sleep” was defined as a seven hour period without waking. The questions 
were asked and recorded by a secretary who was unaware of the details of the 
study. Interpretation of the questionnaires was made by the second author 
before the code was consulted. 

In each study 43 trials were completed, in which a patient received all three 
substances. In the phase with the materials in capsules, 32 patients were given 
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TABLE II 
Comparative Hypnotic Effects of Chloral Hydrate, Trichloroethanol, and a Placebo 
(Firmin Desloge Hospital) 
Subjec- S 
Indi- No. of | duction | tion than than 
t t t) er 
Success) | Suc- ) 
cess) 
I. Capsules 
Chloral hydrate, (1.0 gm.)............... 32 43 53 72 58 21 
Trichloroethanol, (1.0 gm.).............. 32 43 60* 56 70 51 16 
32 43 35 42 49 
II. Solutions 
Chloral hydrate, (1.0 gm.)............... 30 43 44 33 49 
Trichloroethanol, (0.9 gm.)............... 30 43 65* 40 49 


* Significantly different from placebo (p < 0.05). 


43 trials. In the phase with the solutions, 30 patients received 43 trials. Different 
subjects were studied in the two phases. 

The results are shown in Table II. The data were analyzed as follows: An 
over-all Chi-square test was run on the results for any particular question, 
according to the technique of Cochran (4) for matched samples. If a significant 
(p = 0.05 or less) value was obtained pairs of treatments were then compared 
by the method of Mosteller (5). With the capsules, both drugs were signif- 
icantly better than the placebo in their ability to induce sleep in less than one 
hour. With solutions, only trichloroethanol was significantly better than the 
placebo. In neither phase of the study were significant differences demon- 
strated between drugs and placebo in regard to ability to maintain uninter- 
rupted sleep for 7 hours or more, although there are trends in this direction. 

Both drugs were reported as providing ‘“‘a better night’s sleep than usual’”’ 
more frequently and “‘a poorer night’s sleep than usual” less frequently than 
the placebo. More patients “felt rested” after the drugs than after the placebo. 
None of these differences however were large enough to yield significance at the 
5 per cent level. 

In 86 trials with each of the drugs and with the placebo, side-effects were 
elicited as follows. With chloral hydrate there were 3 instances: 1 headache, 1 
nausea, 1 bad taste; with trichloroethanol, 9 instances: 2 headaches, 2 nausea, 
1 vomiting, 1 pruritus, 3 confusion; with the placebo, 6 instances: 2 headaches, 
2 nausea, 1 abdominal pain, and 1 pruritus. 


Ill. STUDIES AT HARVARD MEDICAL SCHOOL 


The data from the Anesthesia Laboratory of the Harvard Medical School at 
Massachusetts General Hospital concern the hypnotic performance of chloral 


| 
ered 
and 
Not 
ules, 
dical 
bted 
cebo 
loge 
hree 
ided 
ion. 
‘the 
der- 
ded. 
ules 
lave 
M. 
ved 
ven 
ent 
ged 
ted 
the 
ar- 
ied 
(2) 
er- 
ns 
he 
10r 
ree 


78 OWENS ET AL. 


hydrate (1.0 gm.), trichloroethanol (1.0 gm.) and a placebo in a population of 
91 ward patients awaiting elective surgery. The criteria for selection of patients, 
and the methods involved in the accumulation of data have been described in 
detail in a previous paper (2). Each patient received only one treatment (which 
was randomly prescribed) on the first night of hospitalization. The medications 
were administered at 10 P.M. by nurses, and were given in capsule form, 
the capsules being indistinguishable one from the other. Identification of the 
treatments was by code letters alone, so that neither nurse, nor patient, nor 
technician was aware of the nature of the medications. Evaluation of effects 
was both subjective and objective. Patients were interviewed on the following 
morning, prior to surgery and prior to further medication, as to length of time 
required to fall asleep, occurrence of periods of wakefulness during the night, 
state of wakefulness and repose in the morning, and presence or absence of side- 
effects. The objective evaluation consisted of observations at the bedside by 
technicians during the course of the night (at 11 P.M., midnight, 2, 4 and6 
A.M.) with records made at the time as to the state of wakefulness of the pa- 
tient (“awake” or “asleep’’). 

The three treatment groups did not differ significantly in respect to age, sex, 
sleep habits, history of previous hospitalizations, and presence of overt anxiety 
or apprehension (as estimated by a technician) at the initial interview shortly 
after admission to the hospital. 

The results are shown in Table III. The data in each column of this table 
were analyzed first by the method of Chi-square to determine whether or not 
the observed differences (taken as a group) could have arisen by chance (6). If 
a p value less than 0.05 was obtained for a particular column, comparisons of 
the individual percentages (in pairs) within the column was then undertaken 
by computing the standard error of the difference between proportions and 
then the critical ratio. 

The subjective scores for induction of sleep showed a significant difference 
between placebo and either drug (but not between drugs). The Chi-square 


TABLE III 
Comparative Hypnotic Effects of Chloral Hydrate (1.0 Gm.), Trichloroethanol (1.0 Gm.) and a Placebo 
(Massachusetts General Hospital) 


Induction Duration 
No.of | wo, of | Ob | Sub | Ob | Sub | than | than 
Trials | jective | jective | jective | jective 
| 
Ee ee 30 30 85 87* 66 40 20 20 
Trichloroethanol................... 31 31 84 | 87* 63 43 43 3 
30 30 67 63 56 30 17 24 


* Significantly different from placebo (p < 0.05). 
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value for the objective scores for induction of sleep was not quite large enough 
for significance at the five per cent level, although the agreement between the 
subjective and objective data is excellent. 

A detailed breakdown of the subjective estimates, by the patients, of the 
length of time required to fall asleep revealed that the poor performance of the 
placebo lay principally in the decreased percentage of people falling asleep in 
15 minutes or less. The ability of the several treatments to provide five or more 
hours of uninterrupted sleep is also shown in Table ITI. While there is a slight 
suggestion that the two drugs surpassed the placebo in this regard, the results 
were not significantly different. The objective scores parallel the subjective 
data, but are higher than the latter, for reasons discussed in the previous paper 
(2). 

When the patients were asked if they slept “better than usual”, “worse than 
usual” or “the same as usual” after the drug, the incidence of replies shown in 
Table III was obtained. Although the probability of these responses having 
arisen by chance is 0.06 and therefore just misses significance at the commonly 
accepted level of 0.05, the one medication which seems to stand out is trichloro- 
ethanol, which was considered to have been associated with worse sleep than 
usual by only one individual, and was considered by almost half of the patients 
to have yielded better sleep than usual. 

There were four patients, out of the 30 who received the placebo, who com- 
plained of side-effects. All had headache, one describing it as a “‘sick headache’’. 
One of these patients also vomited after receiving the placebo. A similar number 
of patients described side-effects in the chloral hydrate group. Two of these 
had headache, one felt “tired and groggy”’, and one had a “hangover”. Of the 
31 patients given trichloroethanol, 10 had side-effects. Two complained only of 
headache, one of headache and dizziness, and one of headache and nausea. 
Another patient said, ‘“My mouth felt funny. I have a funny headache. I feel as 
if I could have slept more.’”’ One patient said she had a “lot of gas”. Another 
complained of ‘“‘a taste like paraldehyde.”’ One patient felt “dopey”, and 
and another felt ‘‘very tired’’ in the morning, despite a rapid induction of sleep 
and uninterrupted sleep throughout the night. Another patient was described 
by the technician as follows: “His mind seemed to wander a great deal when 
I was questioning him’’. 

The described placebo and chloral hydrate success rates for induction and 
maintenance of sleep check reasonably well with those obtained in a previous 
study on similar patients (2). The performance of trichloroethanol (1.0 gm.) 
indicates that it is at least as potent a hypnotic as chloral hydrate (1.0 gm.). 
Indeed, the answers to the question, ‘““Did you sleep better than usual, worse 
than usual, or the same as usual?” suggest that trichloroethanol is better in 
some way than chloral hydrate, although reasons for this are not particularly 
evident in the other data. Previous experience has indicated that our patients 
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consider a drug a “good” hypnotic when sleep is rapidly induced and main. 
tained for most of the night. A possibility exists that the performance of tri- 
chloroethanol is underestimated in regard to “maintenance of sleep’’ because 
of certain known deficiencies in our data. For example, our technicians always 
asked the patients, “Did you sleep all night through?” If the’ answer was “No”, 
they were then instructed to determine if possible when the patients first woke 
up. In some instances, however, this second bit of information was not ob- 
tained. Obviously sleeping uninterruptedly until 4 A.M. is considerably more 
desirable than sleeping until 1 A.M. However, the objective checks give little 
support for this suggested explanation. 


GENERAL DISCUSSION 


The methods used and the data obtained in the three studies of the com- 
parative efficacy of chloral hydrate and trichloroethanol as hypnotics have 
been presented. In view of the fact that the methods used in inaugurating and 
evaluating the studies as well as the populations concerned were considerably 
different, it is not surprising that the quantitative figures obtained are different. 
However, the evaluation of the relative value of the two drugs as hypnotics is 
similar in the three studies. Table IV summarizes the figures obtained for 
subjective induction and subjective duration of sleep, the two parameters 
which were used in all of the studies. It is obvious that the placebo success 
rates vary not only in the different studies but in the two phases of a study 
conducted by the same investigators. Thus, for induction we find figures 
varying from 35 to 63 per cent, and for duration from 19 to’45 per cent. This 
would appear to be due partly to differences in the groups involved and partly 
to the methods of obtaining information. 

In regard to the efficacy of the drugs as compared with the placebo, the data 
given in Table IV are reasonably consistent. In Study I, in both phases, both 


TABLE IV 
Summary of Studies of Comparative Hypnotic Efficacy of Chloral Hydrate and Trichloroethanol 


% Success, Subjective Induction | % Success, Subjective Duration 


80 87 66 56 43 
40 35 63 21 42 30 

Solutions 

Trichloroethanol................... 90 65 83 40 
54 37 45 19 


*I refers to the Hopkins Study, II to the St. Louis Study, and III to the Harvard Study 
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drugs were found to induce and prolong sleep significantly better than the 
placebo. Trichloroethanol was superior to chloral hydrate (in the patients’ 
estimates) both in inducing and prolonging sleep when the drugs were given in 
solution. In Study II, both chloral hydrate and trichloroethanol provided 
higher success rates than the placebo in inducing and maintaining sleep. How- 
ever, the differences from the placebo were statistically significant only in the 
induction of sleep in both phases of the study for trichloroethanol and in the 
capsule phase for chloral hydrate. In Study III, chloral hydrate and trichloro- 
ethanol were significantly better than the placebo in inducing sleep, but did not 
differ from each other in this regard. Slightly more patients slept uninterrupt- 
edly for five hours or more after chloral hydrate and trichloroethanol than after 
placebo, but the success rates for the three treatments were not significantly 
different. 

Besides the actual figures giving the success rates of the three treatments for 
inducing and maintaining sleep, certain other data suggest a difference between 
the two active drugs. Thus, in the first study, spontaneous mention was made 
of an unusually restful night’s sleep frequently following trichloroethanol ad- 
ministration, rarely after chloral hydrate, and never after the placebo. Again 
in Study ITI, the one medication which stood out was trichloroethanol, which 
was associated with worse sleep than usual by only one individual, and considered 
by about half the patients as producing better sleep than usual. These observa- 
tions suggest that in the doses used trichloroethanol is significantly better than 
chloral hydrate in some respects which are not reflected in the other data. It is 
apparent that there is considerable room for improvement in the techniques for 
evaluating hypnotic effects, so as to elicit a maximal amount of information 
and greater precision in the data. It should be borne in mind that only one 
dose of each active drug was studied, so that conclusions as to the relative 
potency of chloral hydrate and trichloroethanol over a wide dose range are not 
possible. 

The incidence of side-effects (disagreeable phenomena or minor toxic effects) 
sometimes elicited and sometimes given voluntarily with the three treatments 
are given in Table V. 

The essential agreement of the data obtained by the three groups of investi- 
gators is impressive when one considers the differences in experimental popula- 
tion and design at the several institutions. Some of these differences are pre- 
sented in Table VI. The results of these studies provide a reasonable basis for 
predicting the hypnotic effects of chloral hydrate and trichloroethanol in a 
variety of hospital situations, and emphasize the desirability of studying di- 
verse groups of patients under different experimental conditions. 

The results also indicate relatively high failure rates for the two active 
medications. If one eliminates the percentage of the population receiving 
satisfactory effects from the placebo (and hence requiring no potent medica- 
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Side-Effects of Three Treatments 


TABLE V 


Phase I 


Chloral hydrate....... 
Trichloroethanol. .... . 


Phase II 
Chloral hydrate....... 
Trichloroethanol...... . 


52 2 43 
50 1 43 
52 0 43 
mp 100 2 43 
99 + 43 
98 2 43 


TABLE VI 


A Comparison of Experimental Population and Procedure in the Three Studies 


I 


Il 


it 


Type of ward 


Type of patient 


Hypnotic considered nec- 


essary by staff 
Race 
Time of medication 
Interviewer 
Requirement for satisfac- 
tory duration 
Type of data 


Convalescent 
Yes 
White, Negro 


9 P.M. 
Physician 


6 hours or more 


16 beds, open, medi- 
cal 


Partly matched 


1-3 beds, medical 


Largely convalescent 
Not necessarily 
White 

9 P.M. 

Secretary 


7 hours or more 


Matched 


1-16 beds, surgical 


Awaiting elective 
surgery 
Not necessarily 


Mostly white 
10 P.M. 
Technicians 

5 hours or more 


Unmatched 


tion), and then calculates the success rates for the remaining percentage of the 
experimental population, the following figures for the three studies (capsules) 


obtain: 1) subjective induction of sleep: chloral hydrate 38-78 per cent; 
trichloroethanol 38-67 per cent; 2) subjective duration of sleep: chloral hydrate 
14-61 per cent; trichloroethanol, 19-57 per cent. For those individuals there- 
fore who require a medication, chloral hydrate and trichloroethanol, in the 
doses given, are far from optimal in performance. It seems that the usual dose 
of chloral hydrate (1.0 gm.) is inadequate for many individuals, and that larger 


doses are frequently indicated in routine medical use. 


SUMMARY 


The hypnotic efficacy of chloral hydrate and of trichloroethanol have been 
compared in three groups of hospital patients at three institutions. In one 
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gram doses, trichloroethanol is certainly as effective as chloral hydrate, and 
appears to be superior in certain respects. 
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ABSTRACTS OF PAPERS PRESENTED BEFORE THE 
JOHNS HOPKINS MEDICAL SOCIETY 


November 8, 1954 


THE PHYSIOLOGY OF ACUTE AND CHRONIC COMPLETE HEART BLOCK 
IN DOGS 


Rosert A. GAERTNER, Roscor C. Wess, Jr., R. Ropmvson BAKER, ELIZABETH KELLEY 
AND Tuomas E. STarzi 


Complete atrioventricular heart block was produced in dogs by section of the region of 
the bundle of His through the opened right atrium during temporary occlusion of the 
venae cavae. The resultant alterations in cardiocirculatory physiology were studied acutely 
and chronically. Resting pulse rates in the unanesthetized dogs before surgery ranged 
from 90 to 140 per minute, and after heart block the idioventricular rates ranged from 30 
to 65. 

Immediately after surgery, the cardiac output of all dogs with complete heart block was 
reduced, evidently because of a bradycardia which was too extreme for complete stroke 
volume compensation. Mean arterial blood pressure and left ventricular coronary flow were 
also reduced. 

With the passage of time, the cardiac output, coronary flow and arterial pressure returned 
toward values which had been obtained before operation. 

Eleven dogs with complete heart block were studied chronically. Seven of these dogs 
eventually developed congestive heart failure. The other four animals did not decompensate 
and could not be made to fail even with exhausting daily exercise. 

The differences between complete heart block in dogs and the analogous syndrome in 
man was briefly discussed. Finally, the possible clinical applications of this operative tech- 
nique in the field of cardiac surgery were raised for consideration: (1) certain cases of 
auricular tachycardia in which the fast rate endangers the patient’s life, and (2) coronary 
insufficiency. The metabolic advantages of having a bradycardia in this disease were dis- 
cussed. 


STUDIES OF CARDIOVASCULAR SOUND 


V. A. McKusicx, G. N. Wess, S. A. Tatsor, J. O’N. Humpnries, D. P. Haan, E. W. 
Kume, G. E. Murray, W. P. Reacan, J. A. Rem anp F. G. VEscia 


By a modification of Bell sound spectrography called spectral phonocardiography (cdf. 
Bull. Johns Hopkins Hosp., Apr. and Aug., 1954) studies have been performed of the 
splitting of heart sounds, musical systolic and diastolic murmurs, and the sounds in aortic 
regurgitation, aortic stenosis and mitral stenosis. 

Pathological splitting of heart sounds is of two general types: electrical and mechanical. 
In the first asynchrony of closure of valves is on the basis of bundle branch block; in the 
second it is on the basis of a discrepancy in the stroke volume of the two ventricles, inter- 
atrial septal defect being a classical example. Other features of the sounds in interatrial 
septal defect were a pulmonary early systolic click, a mid-systolic click at the lower left 
sternal border (probably related to the right ventricular hypertrophy and dilatation), 4 
mid-diastolic rumble at the apex (the possible origin of this as “shimmer’’ of what remains 
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of the interatrial septum should be investigated), a first heart sound of crescendic con- 
struction (due to accentuation and delay of the tricuspid closure component) which may 
suggest mitral stenosis to the ear. 

Seven cases of musical diastolic murmurs in syphilitic patients have been studied. Retro- 
version of an aortic cusp is the suspected cause. Each is slightly different, some of the 
variations being (in addition to differences in the harmonic pattern of the diastolic murmur) 
(1) the beginning of a musical murmur in late systole before the pulmonary closure sound, 
(2) limitation of the musicality to the very first portion of the diastolic murmur, (3) the 
presence of a musical systolic with the same harmonic pattern as the musical diastolic 
suggesting that the vibrating, flappy cusp also prolapses into the aorta during systole, 
(4) a high degree of variability in the musicality of the diastolic murmur without demon- 
strable relationship to respiration or posture. 

Musical systolic murmurs in Huchard’s syndrome (aberrant tendon, or moderator band, 
of the ventricle), calcific aortic stenosis, obsolescent mitral regurgitation, and acute rheumatic 
carditis have been analyzed. 

The systolic murmur of aortic and pulmonic stenosis (“ejection stenosis murmur’’) has 
not only an intensity peak in mid-systole, giving it a diamond configuration in the oscillo- 
gram, but also has a frequency peak in mid-systole creating a Christmas tree configuration 
in the spectral phonocardiogram. The presystolic crescendo murmur of mitral stenosis is 
also an ejection stenosis murmur, interrupted half way by the snapping M1; with prolonged 
PR interval the Christmas tree pattern may be evident in its entirety. 

In 10 patients, with mitral stenosis established at valvulotomy, an opening mitral snap 
was present before operation in every case and persisted after operation in every case. In 15 
cases of mitral stenosis examined up to four years after valvulotomy an opening mitral 
shap again was present in all. One case explored but not treated, because of the discovery 


of predominant mitral regurgitation, did not show an opening snap one year later. 

It appears that spectral phonocardiography can do or can be made to do all that the ear 
can do and can exceed the performance of the ear because (1) it is not wed to a peculiar 
frequency-intensity response curve less than ideal for cardiovascular sound, as is the ear; 
(2) it has better resolution in the time dimension than the ear; and (3) unlike the memory, 
it produces permanent, quantifiable records. 
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BOOK REVIEWS 


(These reviews represent the individual opinions of the reviewers and not 
necessarily those of the members of the Editorial Board of the Bulletin) 


Die Wirbelsiulentuberkulose und Ihre Differentialdiagnose. By J. E. W. Brocuer. 272 
pp., Ganzleinen DM 70.20. Georg Thieme Verlag, Stuttgart, Germany. 

This very thorough presentation of tuberculosis of the spine lies between a monograph 
on the limited subject of the title and a full scale textbook on diseases of the spine. In fact 
it more closely approximates the latter, for only 91 of its 255 pages are devoted to tu- 
berculosis and the rest to a great variety of spinal diseases, including tumors and congenital 
defects. The only major spinal conditions not included seem to be scoliosis and postural 
defects. 

It is hard for any person without the facility and familiarity of a true bi-lingual back- 
ground to evaluate the style and readability of the written text in a “foreign” language, so 
this reviewer must perforce confine himself to the factual data presented rather than discuss 
the manner and elegance of its presentation. The facts are soundly and definitely stated 
and the text is lavishly illustrated in so far as x-rays can do so. The x-rays are reproduced 
in the positive rather than in the negative of the film itself, which is a little confusing to the 
U. S. clinician, but may be considered the only proper way in Europe. The x-rays are well 
chosen and clear, which is fortunate, as they comprise more than 93 per cent of the 376 
illustrations, there being only a few artists’ drawings, a scattering of diagrammatic sketches 
and but three microphotographs. 

The large, well chosen and well arranged bibliography at the end is one of the most 
valuable features of the book. 

This reviewer is most sympathetic with the author’s main thesis, the difficulty of the 
differential diagnosis of vertebral tuberculosis and the necessity for the diagnosis being 
reached positively and quickly in these days of definitive chemo- and antibiotic-therapy, 4s 
well as of properly selected and promptly applied surgical measures. He thoroughly agrees 
with the author’s estimates as to the high frequency of early mistaken diagnoses of this 
condition, in the past (25 per cent) and in the present (10 per cent) and deplores it. How- 
ever, this volume suffers from being too big and too small. Too big and too expensive to be 
widely available and useful to the student or the graduate doctor in the general practice of 
medicine or surgery who would profit most by its excellent help, and yet it is not large or 
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inclusive enough to deal with the spine in a regional sense for orthopedic surgeons, since it 
fails to include scoliosis, posture and functional disorders. So it would seem to this reviewer, 
despite its real excellence, to have but the limited appeal of a reference book, particularly 
for those roentgenologists and orthopedic surgeons interested as teachers and for medical 
and hospital libraries. 


RosBert W. JOHNSON, JR. 


Problems of Consciousness. Transactions of the Fourth Conference, March 29, 30 and 
31, 1953. Edited by Harotp A. Apramson. 177 pp., $3.25. The Josiah Macy, Jr. 
Foundation, New York, N. Y. 

This-is a report of the transactions of the Fourth Conference on Problems of Conscious- 
ness with a summary of the preceding ones held under the auspices of the Josiah Macy, Jr. 
Foundation, which has sponsored eighteen other such series of multiprofessional conferences 
on different subjects aiming to stimulate research and promote “meaningful communication 
between scientific disciplines”. Twenty-five members were invited to participate under the 
chairmanship of Roy R. Grinker, and twenty-two attended the Fourth Conference. The 
three previous conferences were held each preceding year. The secretary, Harold A. Abram- 
son, edits the findings. It is planned to hold a total of five. 

There are three parts to the report. In the first, “A Review, an Analysis and a Propo- 
sition”, Dr. Grinker evaluates and summarizes the transactions which preceded the Fourth 
Conference. The sleep-wakefulness cycle (Nathaniel Kleitman), degrees of awareness 
(Donald Lindsley and Paul Weiss) and orientation in space and time as an index of con- 
sciousness (Hudson Hoagland) are presented for review by the group. Seymour Kety had 
referred to “physiological processes associated with consciousness” and felt that ‘““conscious- 
ness is inexplicable in terms of matter and energy, but that these can seriously alter con- 
sciousness.” Marcel Monnier considered consciousness as “‘a system of relations endowed 
with signification” and talked of symbolization. The issue of “correlations between somatic 
and psychological activity” (psychophysica] parallelism) versus “integration between the 
physiological processes of the organism and the behaviorial processes in relation to the 
environment” was raised. It soon became evident that “‘consciousness is a multidimensional 
system” and consists of “different states within which exist different degrees of critical 
reactivity and powers of discrimination”. Gregory Zilboorg proposed that “consciousness 
is a function of the relationship of man to his outwide world”; “a positive or love relation- 
ship” would make for consciousness, whereas hostility “is always more or less unconscious”’. 
The relationship of hypnosis to consciousness was brought out by Margaret Brenman; she 
considered it as a more primitive spontaneous process in which “attention is more inside 
the self and less directed to the outer world”. David Rapaport stated that awareness of 
“reciprocal relations between impulses and their control” constitutes consciousness; he also 
pointed to the factor of delay in the working of consciousness, and considered one of its 
functions “as an attempt to maintain constancy of the environment.” David G. Wright 
indicated that “in any discussion of consciousness it is necessary to define the focus of 
observation, the observer and the transactional relationship between the two.” In sum- 
marizing these points Dr. Grinker proposes that a multidisciplinary approach is necessary, 
possibly without discussion of definition but rather with continuous consideration of data 
and concepts from the frames of references of each discipline. The discussions spontaneously 
turn to evaluation of mechanisms, and the mechanism of communication of information is 
taken up in terms of models. The problem of semantics becomes evident when the group 
makes an effort to determine what consciousness is. It is agreed to talk about only one 
aspect of consciousness at a time. 

The next discussion is limited to “Consciousness and Symbolic Processes”, being the 
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second part of the report, and is lead by Talcott Parsons. To explain consciousness Dr, 
Parsons uses a mechanistic approach and talks of systems, subsystems, both intrapersonal 
and interpersonal, communication, meaning, symbol and so on. He emphasizes that “Every 
symbol in human action has both cognitive and affective aspects of meaning”’. It is empha- 
sized by Dr. Wright and accepted readily by Dr. Parsons that “a great deal of action” 
takes place in the personality in a state of coma and “events that occur externally” are 
perceived to some degree during coma. A most interesting appendage concerning a “little 
excursion into quantum-biology”’ is presented by Dr. Hoagland wherein a process of brain 
work is measured in terms of calories. There is considerable feeling aroused throughout this 
discussion about the mechanistic trend into which the group seems to fall without really 
wishing to, but hope is expressed, in the words of Dr. Zilboorg, that “Eventually we shall 
arrive at an understanding of consciousness as an individualized expression of man.” It is 
agreed terminologies should be clarified and epistemological difficulties should be avoided. 

The third part, “The Problem of Consciousness in Child Psychology; Developmental 
Changes in Awareness’’, is primarily the contribution of Jean Piaget. This reviewer found 
it the most interesting part of this book. The presentation revolves around the “awareness 
of logical necessity”’, which develops around the age of seven and leads up to “fully mature 
operational structures” which are developed by the age of twelve to fifteen. Further, Dr. 
Piaget explains ‘Enlarging the meaning of the word implication we therefore find a relation 
by implication to be the basic relationship between two sets of consciousness, whereas 
physiologic connections are characterized by causal relationships.’”’ In the course of this 
discussion Dr. Zilboorg questions “Is consciousness something which is extraorganic or 
extrasomatic?” Dr. Piaget admits “We do not yet know how all this works; it is a great 
mystery.” 

It is interesting and absorbing to read about this group at work. There is also much 
informative subject matter. This reviewer found it worthwhile reading. 
Epwarp L. SUAREz-MuriAs 


Modern Concepts of Communicable Disease. Today’s Approach to Total Patient Care. By 
Morris GREENBERG AND ANNA V. Mazz. Foreword by Harry Stoll Mustard. 553 pp., 
$6.20. G. P. Putnam’s Sons, New York, N. Y. 

The material from which this text was composed served as a text for a course in epi- 
demiology for nurses, hospital administrators, statisticians, and some physicians enrolled 
in the School of Public Health of Columbia University. Obviously the varying backgrounds 
of the above groups make this a difficult task, but the authors have written in such a fashion 
so that the material is made intelligible to all of the groups irrespective of background. In 
places, however, it may be slightly too naive for the physician. 

The book is written in a readable style. It is divided into two parts, the first of which 
deals with the general aspects of the host-parasite relationship specifically in respect to the 
host (disease, immunity, hypersensitivity, and antimicrobial therapy) and to the parasite 
(bacteriology, epidemiology, and asepsis). The second part of the book describes in a very 
systematic and somewhat monotonous fashion specific disease entities including a general 
description of the disease, etiological agent, host pattern (symptoms, complications, im- 
munity), ecology, medical care including specific treatment, diet therapy, and supportive 
nursing care. In following this pattern rigidly, the text suffers. 

Expression is often vague and lacking preciseness, e.g. the course of untreated tuberculous 
meningitis is described as “downhill to a fatal termination,” the use of antitoxin in the 
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treatment of scarlet fever is described “‘of value in combating the foxicity ... and may be 
used if the patient shows toxic symptoms (italics mine).” 

Occasionally information is presented which may not be entirely valid, e.g. the beneficial 
effects of ACTH or cortisone in preventing cardiac scarring in rheumatic fever. Occasionally 
important facts are omitted or not stressed. Especially lacking is emphasis of the sensitivity 
reactions in patients to antimicrobial agents. The importance of rigid isolation and need 
for steam sterilization of hypodermic needles used upon patients with epidemic or ho- 
mologous serum hepatitis is not stressed. 

The deficiencies are more than counterbalanced by the refreshingly frank discussion of 
the modern concepts substantiated by observation and experimentation of communicable 
disease, epidemiology, and asepsis presented in the first part of the book. The stress upon 
the known facts in transmission of infectious disease, and the presentation of the modern, 
practical, yet amazingly simple and effective isolation techniques is to be lauded. If the 
recommended techniques are followed no longer will the patient feel like ‘an untouchable.” 
If there were nothing more than this concept stressed in this book, it could still be recom- 
mended as an excellent text for nurses, a ready reference book for physicians, and a practical 
guide for the hospital administrator and the public health officer. 

Joun Cottins Harvey 


The Study of the Brain. By Hyman S. Rusinstemn. Foreword by Carl L. Davis. 209 pp., 
$9.50. Grune & Stratton, Inc., New York, N. Y. 

This book is designed to serve either as a companion text to the author’s “Stereoscopic 
Atlas of Neuroanatomy,” or as a textbook of neuroanatomy, complete in itself. It presents 
a brief account of the anatomy of the brain and spinal cord, accompanied by directions for 
dissection of the human brain. Histological considerations of nerve endings, neuron and 
neurological structure are omitted. 

There are 155 pages of text, including 12 pages devoted to directions for dissection; and 
70 text figures. Most of these figures are diagrams of vertically-spaced sections (in series) 
of the spinal cord and brain, with fiber pathways indicated in the usual manner of standard 
textbooks of neuroanatomy. These diagrams are clear and instructive. A number of the text 
figures, however, are line drawings that suffer considerably in reproduction, so that much 
detail is lost. This is true also of an appendix of 43 key drawings from the “Stereoscopic 
Atlas.” Eleven pages, following the text, present an atlas of 23 transverse sections of typical 
levels of spinal cord and brain stem. 

The first chapter is a guide to the dissection of the human brain. Page references to the 
descriptive text accompany the directions, and are planned so that the student will have 
studied the contents of the entire book by the time he completes the dissection. The author 
suggests one intact brain and one-half of a sagittally sectioned brain for each pair of students. 
It is not clear to the reviewer which type of student this book is designed to serve. It appears 
too abbreviated in description to serve as a textbook for the beginning student of neuro- 
anatomy, and too limited in scope for the advanced student. 


E. B. R. 


Handbook of Tropical Dermatology and Medical Mycology, Vol. II. Edited by R. D. G. 
Pu. Smuons. 854 pp., with an appendix of 15 pp., $15.00. The Elsevier Press, Houston, 
Texas. 

This book measures nine by six by one and three-quarter inches and contains 1705 pages. 

It is numbered Volume II. It does not state what subject matter is contained in Volume I. 


ess Dr, 

eTSOnal 

“Every 

empha- 

action” 

ly” are 

“little 

f brain 

ut this 

really 

re shall 

” Tt is 

vided, 7 

mental 

found 

ireness 

nature 

or, Dr. 

elation 

hereas 

of this 

nic or 

“great 

much 

e. By 

3 pp., | 

epi- 

rolled 

yunds 

shion | 

d. In 

thich 

o the | 

asite 

very 

neral 

im- 

rtive 

the 


90 BOOK REVIEWS 


It is printed on good paper, in large easily readable type, and is profusely illustrated with 
drawings and photographs. 

There are 70 chapters, each devoted to one disease or group of related diseases. Nearly 
every chapter is written by a different author, the authors having been chosen because of 
their residence in a part of the world where the particular disease is endemic and because 
of the author’s intimate knowledge of the disease. 

The 70 chapters are divided into 5 groups, the first group being devoted to diseases due 
to animal parasites, the second to diseases due to fungi, the third to diseases due to allergy 
malnutrition and metabolic disturbances, the fourth to tumors, and the fifth to other 

The section on parasites contains not only such common entities as scabies, but lucid 
descriptions and illustrations of all swimming, creeping, crawling and flying minusculae 
which are known to prey on man, and is very complete indeed. The relationship of one 
subject, sparganosis, to dermatology is somewhat tenuous, but fascinating none-the-less. 

In the fungus-disease section there are conditions which the North American physician 
hardly ever sees in a lifetime, some which he sees occasionally, and others which are very 
common in his practice. An example of the latter is otomycosis (hot weather ear). The author 
who discusses this disease places, I believe, a little too much emphasis on the part that fungi 
play in this disease, and not enough on bacteria. This criticism applies particularly to the 
specific form of antiseptic treatment recommended, (Cresatin). This antiseptic is highly 
irritating to many infected ears. Then too, no mention is made of the efficacy of treatment 
with polymixin B. sulfate, and neomycin, in pseudomonal infections of the canals. Another 
example of common North American problem diseases is onychomycosis. A new etiological 
concept is presented. The author presents evidence to indicate that primary fungus infections 
of the nail are extremely rare and that most erosions of the nail diagnosed onychomycosis 
are in reality a process he calls pompholyx, which becomes secondarily invaded by fungi. 
A new method for clearing skin scrapings for the microscopic demonstration of myceliae 
and spores is described which is said to be superior to the conventional potassium hydroxide 
procedure. 

The section on allergy contains a discussion of tropical plants and woods which cause 
contact dermatitis, which should be very useful to physicians when they are trying to 
determine the cause of an obscure contact dermatitis. It is pointed out that many tropical 
woods or their products are shipped extensively to various parts of the world to be used in 
the manufacture of furniture, knife handles, toilet-seats, cigar boxes, musical instruments, 
certain lacquers. Noteworthy also in this section is an extensive discussion of the “Id 
Concept”. The clinical and biochemical features of the skin in malnutrition, especially in 
tropical countries, are thoroughly explored. Emphasis is placed upon the relationship 
between avitaminoses and protein-poor diets, and the superiority of unmilled rice over 
corn as a main source of protein is pointed out. 

There is nothing original in the section on tumors except the photographs which are 
striking portrayals of advanced disease seldom seen in this country. 

The last section contains a miscellany of syndromes and conditions difficult to classify 
under the previous formal headings, the lead article being a descriptive illustrated examina- 
tion of various forms of adenitis associated with many tropical diseases. There is a chapter 
on the importance of a knowledge of tropical diseases to the ship’s surgeon and this book 
should be particularly useful to him. 

H. HanForp Hopkins 
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Clinical Measurement of Uterine Forces in Pregnancy and Labor. By S. R. M. REYNOLDs, 
Jerome S. Harris AnD Irwin H. Kaiser. 328 pp., $9.50. Charles C Thomas, Spring- 
field, Illinois. 

Congenital Syphilis. By Davi Nasarro. 470 pp., $10.00. Edward Arnold, Publishers, 
London, England. The Williams & Wilkins Co., Baltimore, Md. 

Die Wirbelsdéulenverletzungen und Ihre Ausheilung. By ALrons Los. 272 pp., Ganzleinen 
DM 738. ($18.55). Georg Thieme Verlag, Stuttgart, Germany. 

Fat Metabolism. A Symposium on the Clinical and Biochemical Aspects of Fat Utilization 
in Health and Disease. Edited by Vicror A. Nayyar. 185 pp., $4.50. The Johns Hopkins 
Press, Baltimore, Md. 

Fluid and Electrolytes in Practice. By Harry STATLAND. 206 pp., $5.00. J. B. Lippincott 
Co., Philadelphia, Pa. 

La Valvola Mitrale. By M. A. Curecut anp C. P. Bay ey. 561 pp., Lire 5000. Il Pensiero 
Scientifico Editore, Rome, Italy. 

Lehrbuch der Tuberkulose des Kindes und des Jugendlichen. By WERNER CaTEL. 501 pp., 
Ganzleinen DM 66. Georg Thieme Verlag, Stuttgart, Germany. 

Liver Injury. Transactions of the Twelfth Conference September 21, 22 and 23, 1953. 
Edited by F. W. HorrBaver. 231 pp., $4.25. The Josiah Macy, Jr. Foundation, New 
York, N. Y. 

Renal Function. Transactions of the Fifth Conference October 14, 15 and 16, 1953. Edited 
by Srantey E. Braptey. 218 pp., $3.75. The Josiah Macy, Jr. Foundation, New 
York, N. Y. 

Rontgendiagnostik des Schidals. By Witty ReEINHOLD Lorenz. 579 pp., 
Ganzleinen DM 97. Georg Thieme Verlag, Stuttgart, Germany. 

Segundo Congreso Argentino de Gastroenterologia Patologia Del Estomago Operado. 
Edited by Marceto Royer. 482 pp. Editorial Universitaria, Paraguay, Buenos Aires. 

Strahlendosis und Strahlenwirkund. By B. RayEwsky. 112 pp., $2.65. Georg Thieme Verlag, 
Stuttgart, Germany. 
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